Background: Perception of beauty is influenced by the individual's geographic, ethnic, cultural, and demographic background. However, objective measurements remain the foundation for aesthetic evaluations. In the quest for to better define "ideal" lip characteristics, this study assumes interdependence between variables such as country of residence, sex, age, occupation, and aesthetic perception. Objectives: This study will increase surgeons' awareness with respect to different lip size preferences. The provided information might enhance and clarify communication among plastic surgeons and aid to put often quoted "ideal proportions" in context. Methods: An online survey was designed. Modifiable ranges of lip fullness were achieved via digital alteration, enabling participants to interactively change the shape of a single model's lips. The questionnaire was sent to more than 9000 plastic surgeons and laypeople worldwide. Demographic data were collected and analysis of variance was used to elucidate lip shape preferences. Results: A total of 1011 responses (14% response rate) from 35 different countries were gathered. Significant differences regarding lip fullness were identified. Surgeons who practice in Asia or non-Caucasian surgeons prefer larger lips, while those in Europe and Caucasians prefer smaller lips. Lastly, laypersons living in Asia prefer the smallest lips. Conclusions: Country of residence, ethnic background, and profession significantly impact individual lip shape preferences. These findings have implications for patients and surgeons, because differences in aesthetics' preferences can lead to dissatisfaction of patients and surgeons alike. In our increasingly global environment, cultural differences and international variability must be considered when defining new aesthetic techniques, treating patients, and reporting outcomes.
In the 15th and 16th centuries, Renaissance artists, including Leonardo da Vinci, adhered to the concept of the "Divine Proportions" and the "Golden Ratio." This concept uses mathematical formulas to define and predict aesthetically pleasing dimensions of a person or an object. Da Vinci defined beauty as a combination of symmetry and proportion, perceived to be objective and universal. 1 The definition of the ideal face and body has tremendously changed throughout the centuries as evidenced by art and fashion for instance. Beauty has an entirely different connotation today than, for instance, 50 or only 20 years ago. Indeed, we live in a global world where constant internet and media access persistently alter people's vision of beauty. Further, while beauty lies in the eye of the beholder, it is significantly influenced by the individual's geographic, ethnic, cultural, and demographic background and characteristics.
The face is an especially crucial contributor to an individual's personality, self-perception, and social interactions. The eyes, nose, and lips with their central position, capture the attention of the observer and are of particular interest. 3 In an effort to simplify our practice and harmonize preoperative evaluation, the face has been divided in anatomical facial subunits, similar to what is taught in the arts of painting and sculpture. As such, especially as plastic surgeons, we approach the aesthetic evaluation of a face with the aid of universal linear and angular measurements (anatomic landmarks of the face) in addition to skin quality, color, presence of hair, contour, texture, and relaxed tension skin lines, while the overall impression depends largely on the individual's judgment. 4 However, to this date, it remains largely unknown to what exact extent the "aesthetic sense" is influenced by sex, age, ethnicity, and social background. [5] [6] [7] [8] [9] [10] [11] [12] [13] Such knowledge could have significant implications for both patients seeking and surgeons performing cosmetic and reconstructive surgery as cultural differences and international variability must be acknowledged when new techniques and aesthetic outcomes are being defined and published.
In 1984, Farkas et al defined proportion standards by using classical anthropometric landmarks in the perioral area, 14 and in the past years, much effort has been focused on analyzing ideal facial proportions 15, 16 including facial symmetry. 17 Many studies have identified different characteristics deemed to be attractive regarding the eye [18] [19] [20] and nose. 5, 21, 22 However, only a few studies exist which evaluate objective criteria by which an "attractive" lip might be defined. Sforza et al showed in their study about facial morphometric analysis that certain features, such as full lips, are generally considered to be attractive. 23 Furthermore, Penna et al were able to define distinct parameters of the lips and perioral region that seem to add to the attractiveness of female and male individuals. Their findings proved that gender-related differences prevail regarding form and shape of an attractive lower third of the face. 24 However, many studies focusing on this subject are limited due to the fact that several different models are used. Most of these studies include to present portraits of several peoples' faces to the evaluators, who are then being asked to pick the most attractive appearing one. However, this may introduce a bias given that confounding factors like skin quality and color differ in each model, which can influence the individual's perception of attractiveness. Furthermore, most of such studies were performed in a confined geographic location, yet, for the aforementioned reasons, caution should be exercised when applying the findings universally, particularly across different cultures and ethnic groups. While objective and validated measures are useful, aesthetics are not defined simply by metrics alone. As such, ideal proportions and measurements, which define an attractive lip and are often suggested in the plastic surgery literature, might not apply on a crosscultural basis. Caution should be practiced if these standards were to be applied both on the part of the surgeon and the patient.
Given the potential differences in the definition and recognition of attractive lips, this study investigates the presence of such differences and how these are related to the interviewee's ethnic background and nationality, as well as demographic factors such as age, sex, yearly income (lay people vs plastic surgeons), and type of surgical practice (academic vs private). The two groups of lay people and plastic surgeons were chosen to evaluate if a surgeon's eye and ideas of pleasing relations differ from the general populations'. If a surgeon, who has the abilities to change lip size and shape, has different goals in mind than a patient, this is of importance and could, regarding the result, even lead to dissatisfaction on both sides.
The results of this study will increase surgeons' awareness in respect to different lip size preferences. Knowing that there does not exist a universally applicable ideal lip size while appreciating that patients of certain heritage may have very specific, potentially very different goals in mind, may aid to optimize outcomes when performing lip procedures. The authors hope that the provided information will enhance and clarify communication among plastic surgeons and aid to put often quoted "ideal proportions" in context.
METHODS

Survey Design
This study was approved by the School of Medicine Human Investigation Committee (Klinikum rechts der Isar, University Hospital, Technical University Munich, HIC# 310/15). An interactive, online survey displaying computerized images of a Caucasian woman's face was designed (PIH). The 27-year-old volunteer model was photographed from anterior and lateral views. Various ranges of upper and lower lip volume were achieved via digital alteration using imaging software (Adobe Photoshop CS5, Adobe Systems, San José, CA).
By choosing one of several images, each of which reduced or augmented lip size, participants were able to change the shape of the model's lips. Specifically, these modifications allowed the survey taker to apply augmentation or reduction to upper and lower lip fullness on a range of either 3 scales up or 3 scales down in 10% steps (Figure 1 ).
Demographic information including sex, age, country of residence/practice, ethnic background, yearly income (lay people), and type of practice (academic vs private) was collected as well. A blank copy of the survey is available as Supplementary Material at www.aestheticsurgeryjournal. com. 
Participant Recruitment
Between September and December 2015, the survey was sent to over nine thousand people, including plastic surgeons and the general public, in 35 countries by using a professional e-mail marketing service (Mailchimp, Atlanta, GA). Additionally, plastic surgeons were contacted by e-mail correspondence through contact listings in national and international specialty societies, including, but not limited to, the member rosters of the To maximize international participation, the questionnaire was designed in English, German, French, Portuguese, and Spanish. The societies were chosen based on the size of their listed members (>500 members). Societies without public listings of their members were contacted directly to inquire about members and their respective e-mail addresses. The recruitment e-mail contained a header in the national language of the country, as well as a description of the nature of the study and links to the survey website. The general public was reached out through social networks (LinkedIn, Mountain View, CA; Instagram, Facebook, Facebook Inc., Menlo Park, CA; Twitter, Twitter Inc., San Francisco, CA). Three rounds of reminders were sent out during the three-month time period to nonresponders. The survey was closed in December 2015.
Data were collected in North America (Canada, United States of America), Latin America and the Caribbean (Argentina, Brazil, Mexico, Chile, Colombia, Ecuador, Mexico, Aruba, Puerto Rico, and Peru), Western Europe (Austria, Belgium, France, Germany, Italy, Norway, Portugal, Spain, Sweden, Switzerland, the Netherlands, Ireland, and the United Kingdom), Oceania (Australia), Eastern Asia (China, Japan, Taiwan, and Republic of Korea), Southern Asia (India and Iran), South-Eastern Asia (Thailand, Myanmar, Laos, Singapore, and Malaysia), Western Asia (Israel, Jordan, Lebanon, Turkey, and United Arab Emirates), Western Africa (Ivory Coast), Eastern Africa (Burundi and Rwanda), and Southern Africa (Republic of South Africa).
To enhance statistical power, the single countries were grouped by major geographic region based on regional definitions by the United Nations. 25 Only regions from which more than 20 responses were obtained were included in the analysis: North America (n = 279), Latin America (n = 122), Asia/Middle East (n = 86), and Europe (n = 524).
Statistical Analysis
When processing the data, less than 1% was found to be missing. In the interest of data retention, the authors imputed the respective arithmetic means. One-way Analysis of Variance (ANOVA) was used to distill differences of lip shape preferences across countries, sex and age, and ethnicity, yearly income (laypeople), and practice type. Normality assumptions of lip shape preferences were met. Statistical analyses were performed using the SPSS Advanced Statistical software package (IBM SPSS Statistics version 24, SPSS Inc., Chicago, IL).
RESULTS
During a period of 12 weeks, a total of 1011 responses were gathered from plastic surgeons (564 responses, 121 females and 443 males) and laypersons (447 responses, 242 females and 205 males) living in 35 countries. A total response rate of 11.1% was obtained, however this rate needs to be adjusted due to relatively high bounce rates of the recipients' email servers of up to 25%. Taking the mean bounce rate into consideration, a response rate of approximately 14% was achieved. The survey didn't ask for the respondent's specific age, only the age "bracket" in which they 0 re included. The age of survey takers ranged from 20 years up to over 69 years. Detailed respondent demographics are shown in Table 1 . Only questionnaires, which were filled out completely, were included in the analysis.
Plastic Surgeons
Impact of Surgeons' Country of Residence/Practice on Lip Size Preferences
To assess the impact of the variable "country of residence/ practice" of plastic surgeons on aesthetic preferences, surgeon responses were grouped accordingly. Significant differences in opinion regarding ideal lip size were found among surgeons across geographic region of practice, F (3560) = 7.285, P < .0001, \xC8 2 = 0.038. Surgeons who practice in Asia/Middle East preferred the largest lip size (4.727), followed by surgeons in Latin America (4.000) and North America (3.906), while those in Europe preferred the smallest lip size (3.893) ( Table 2) .
Impact of Surgeons' Ethnicity on Lip Size Preferences
To assess the impact of the variable "ethnicity" on lip size preferences, surgeons' responses were grouped according to their self-reported identification with a specific ethnic group. Lip size preferences differ significantly across surgeons' self-reported ethnic groups regarding lip fullness, F(1,562) = 8.51, P = .004, \xC8 2 = 0.015. Non-Caucasian Surgeons preferred larger lips (4.26), while Caucasian surgeons preferred smaller lips (3.91) ( Table 3) .
Regression analyses were also performed with gender, age, practice type and number of surgeries, ethnicity, and region as predictors and lip size as the outcome variable. Overall the regression was significant (F(6,557) = 2.83, P = .010,) and the predictors accounted for 19% of the variance. Region of practice (b = 0.140, P = .019) emerged as a significant predictor, controlling for gender, age, practice type, ethnicity, and number of surgeries (Table 4) .
Lip size preferences did not significantly differ across plastic surgeons' gender, age, type of practice, or with the amount of yearly performed lip augmentations.
General Population
Impact of Laypeoples' Country of Residence on Lip Size Preferences
Lip size preferences significantly differed across lay people's geographic region, F(3, 443) = 3.226, P = .022, η 2 = 0.021. Participants living in Latin America reported preference for the largest lips (4.568), followed by those living in North America (4.126) and in Europe (3.996), while participants living in Asia preferred smaller lips (3.761) ( Table 5) .
Lip size preferences did not significantly differ across lay people's gender, ethnicity, age, or yearly income. 
DISCUSSION
With this study, the authors were able to show significant differences among plastic surgeons' and laypersons' lip shape preferences. First, surgeons in Asia expressed a preference for the greatest degree, whereas surgeons in Europe prefer the lowest degree of lip fullness. Further, lip shape preferences did differ significantly across surgeons' selfreported ethnic groups, as the self-reported Non-Caucasian ethnic group preferred the largest lip size and Caucasians the smallest. The females' face has been of central importance across countries and cultures since earliest times. As early as 3000 BC, women used primitive makeup to enhance the appearance of their face and especially their lips. Much research has been performed in the overlapping fields of evolutionary biology and psychology regarding attractiveness, and adaptive psychological mechanisms play a dominant role in how attractiveness is judged.
Much of past and present facialmetric research has endeavored to specify the complex constituents of the ideal face, while recognizing the importance of individual differences in social perception and attractiveness. 26 Sezgin et al examined the relationships among the facial areas on which women focus most as they age, women's general self-perception, and perception of other womens' faces. Their study showed individual differences in the perception of beauty and the different personal focus on "beauty points." Younger women focused mainly on their nose and skin, while older women focused on their periorbital area and jawline. The authors stress the importance for the surgeons to take their time to fully understand their patients preconceived ideas and expectations and to inform them about the limitations regarding facial enhancement procedures. 27 Ree et al investigated different eyelid shapes and dimensions and showed that some common and some different characteristics in the configuration of beautiful eyes according to racial background exist. They also noted that Caucasian aesthetic surgeons may have very different aesthetic point of views and that the goals of − especially Asian − surgeons and patients may strongly differ from what is usually perceived to be ideal when it comes to eyelid shape. 28 Also Schreiber et al, using 27 different photographs, examined the dimensions of an aesthetically pleasing eyebrow and found that the perception of beauty differs between plastic surgeons and the general public, however they do not make any assumptions of why this may be the case. They do note however, that it would be interesting to obtain opinions of people from different countries as it would provide plastic surgeons in different parts of the world with guidelines of how to create aesthetically pleasing eyebrows for patients in specific regions or cultural areas, as assessed by the general public in the respective regions. They also point out that while desirable aesthetic outcomes are being judged by plastic surgeons; even more important is the judgment by the patients and those in their general community. Given that patients usually wish to become more attractive by their own standards which are often the common held standards, Schreiber et al stress the importance of defining and respecting the opinions of the general public and to incorporate that knowledge into the peri-operative planning phase. 29 Given the multiple sociocultural factors influencing behavior and aesthetic perception, the authors investigated the question of how cross-cultural and demographic variables impact plastic surgeons' and laypeoples' preferences regarding preferred lip shape and size.
While helpful during the initial evaluation and a good guideline during surgery, in our opinion plastic surgeons should not perform surgical or nonsurgical procedures solely based on universal parameters as different countries and their people are strongly influenced and socialized by 6 Aesthetic Surgery Journal
While helpful during the initial evaluation and a good guideline during surgery, in our opinion plastic surgeons should not perform surgical or nonsurgical procedures solely based on universal parameters as different countries and their people are strongly influenced and socialized by their ethnic and cultural environment, resulting in different aesthetic perceptions. 5 The presented study found that lip size preferences differed significantly across laypeoples' geographic region. Participants living in Latin America reported preference for significantly larger lips, while participants living in Asia preferred smaller lips. Overall, lip size preferences did not differ significantly across gender, age, or income.
However, the paradox finding regarding lip size preferences in Asia between plastic surgeons and laypersons is quite interesting. Indeed, plastic surgeons preferred the largest and laypersons the smallest lips. One can only speculate exactly why there appears to be a difference in aesthetic perception when comparing Asian surgeons and lay people. One reason may be that plastic surgeons are trained to evaluate facial forms and proportions including the lips. Knowing about to means to change lip size may also influence what one finds attractive. These are important facts as they may influence daily practice. It may be that lay people, should one consider them potential patients, do not exactly know what can easily be achieved with lip augmentation, in which case thorough explanation and potentially graphic simulation may change the desired size, or it may be that surgeon actually oftentimes overestimate what people wish for in terms of lip augmentation. In both cases, unclear communication could lead to dissatisfaction. This fact again highlights the different perception of beauty between patients and surgeons, a fact that needs to be accounted for during the surgical and nonsurgical decision-making process. In this context, we also have to point out another shortcoming of the survey in that we should have included a question of: "Would you yourself consider to undergo a lip augmentation procedure?" as this question would have allowed to distinguish between laypersons only and potential patients.
Arguably, throughout their career, each generation of plastic surgeons has been exposed to different sociocultural influences, including visual media, which might have influenced these findings. The same assumption might explain intercultural preferences in laypersons.
The media and suggested ideals in fashion and body habitus change with time, are different in every country, and therefore undoubtedly impact beauty preferences. It is important to note that the findings of this study represent current trends in aesthetics, are therefore only a snapshot in time. They may as such be subject to change, much like fashion for instance. Also, because this study was based on voluntary participation in an online survey, a certain degree of selection bias might prevail. Another point worth mentioning is the fact that the survey displayed only one face, which was artificially altered using digital software, a technique, which may be less ideal than comparing different "real" faces with different features. Many studies exist which evaluated facial attractiveness on the basis multiple facial portraits which were of different ethnic background, and where the evaluators were asked to choose the most attractive appearing face. However, by only using one face for the evaluation, many potential confounding factors such as skin color, age of the models/patients, and remaining habitus do not need to be taken into consideration. Also, using different models also means that the actual proportions of lip size and shape would have to be calculated each time, as big lips in a larger person might evoke the same sense of "ideal" proportion as a smaller lips in a smaller person for instance. Using modern technology and changing only certain features of the lips with an otherwise fixed body frame and thereby changing proportions, the point of this study, however, was to show exactly the opposite. Apparently golden ratios and "ideal" proportions are not universally applicable and must be seen in context. Further, despite the artificial character of the model, the fact that all survey takers used the very same images for their assessment increased the validity of the findings.
Although most plastic surgeons will acknowledge these facts given their experience, it is very hard to prove it numerically. The aim of the study was hence trying to prove that plastic surgeons' "ideal" dimensions of females lips are indeed very different; that depending on ethnic and geographic background, certain preferences can be elucidated across certain groups of plastic surgeons and laypersons; and that, as such, in the international plastic surgery literature, often-cited "ideal" dimensions and measurements of the lips have to be interpreted with caution.
Lastly, the authors suggest that future research should consider investigating whether surgeons' opinions lead to nonsurgical and surgical behavior change across different countries. For example, by having augmented many women's lips, have plastic surgeons affected the way society thinks lips should look like and the way they are portrayed in the media? Since 2000, female lip augmentations have increased by 43% 30 and social media played an important role in that trend. When Kylie Jenner, an American socialite, model, and reality television personality, has admitted using fillers to augment her lips, there was a major increase in internet searches and enquiries in plastic surgery offices for lip augmentation in the United States and Europe. Newly emerging trends regarding aesthetics just as much as fashion and other aspects of social living nowadays have a tendency to spread around the globe with astonishing speed given the social media. [31] [32] [33] [34] [35] While certain aesthetic principles and guidelines are without doubt of high importance and value, the fact of social media drive spread of trends can have profound effects and necessitates that surgeons constantly reevaluate and re-adjust according to the current desires of their patients.
